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SECTION OF BIOLOGY’ 


January 9, 1939 


Doctor H. Hersert Jounson, College of the City of New York: 
Twins, Normal and Abnormal. (This lecture was illus- 
trated by lantern slides, clay models, and specimens. ) 

In spite of the familiarity of the topic, it is obvious that 
much is still to be learned concerning the exact origin in em- 
brvo of human twins and partial twins, while at the same time 
there exist widespread misconceptions regarding the phenome- 
non of twinning. <A review of current ideas bearing upon the 
problem seems timely, especially since opportunity is given to 
illustrate some points with preserved specimens of unusual 
interest. No attempt is made here to present very original 
points of view on the matter, and the discussion is limited to 
well known theories of special interest to the embryologist. 

Dizygotic (‘‘fraternal’’ or two-egg) human twins theoreti- 
cally may result from any one of three possibilities: 1. More or 
less simultaneous ovulation from both ovaries; 2. Ovulation, at 
about the same time, of more than one follicle in a single ovary ; 
3. Ovulation of a single follicle containing two or more ova. 
Evidence is presented that such biovate or polyovate follicles 
are much more frequent than is generally believed. The exhib- 

1No meetings were held in January by the Sections of Geology and Anihro- 
pology. 
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its include examples from the pig, rabbit, dog, cat and monkey. 
The view of Maximov that such follicles are characteristic of 
young females, is not supported by this investigation. 

It is now quite generally accepted that about one fourth of 
all twins are monozygotic (‘‘identical’’ or single-egg) but no 
single line of evidence gives irrefutable proof that monozygotic 
twins exist. The various sources of evidence which collectively 
tend to establish proof of single-egg twins are reviewed in the 
recent book by Newman et al.’ 

Statistical evidence is gleaned from the fact that same-sexed 
twins occur more frequently than opposite-sexed twins, whereas 
the genetic expectation is a 1: 1 ratio of same-sexed to opposite- 
sexed pairs. The weakness in this line of evidence when con- 
sidered alone lies in the assumption that opposite-sexed twins 
are equally viable in utero as same-sexed pairs, and are in no 
way subject to environmental sex changing disturbances such as 
have been demonstrated experimentally in other higher verte- 
brates. 

Very important is the fact that conjoined twins are always 
of the same sex, and so are twins porn in a single chorion. Un- 
til 1928 it was generally believed that all monozygotic twins 
develop in a common chorionic envelope. In 1927 Komai 
stated: ‘‘ Apart from the examination of the placenta and foetal 
membranes at birth, there is vo safe criterion of distinguishing 
the identical twins from the fraternal twins.’” 

The fact that identical twins are so frequently monochorial 
refutes a widespread dogma that such individuals originate by 
a splitting apart of the blastomeres at first cleavage. This 
point of view results from a misguided application to the human 
ege of the classical experimental results obtained on other 
forms. Chabry, Herbst, Driesch, Wilson e¢ al. obtained more 
or less ‘‘normal’’ development of certain marine invertebrates 
and of Amphioxus from single blastomeres isolated experi- 
mentally during early cleavage. It should be emphasized that 


‘1 Newman, Freeman, and Holzinger. ‘‘Twins: A Study of Heredity and 
Environment.’’ University of Chicago Press, 1937. 
2 Komai, Taku. Science, 65: 280. 1927. 














THE NEW YORK ACADEMY OF SCIENCES 55 


these eggs do not self-isolate their own blastomeres. There 
may be no theoretical reason why the human ovum, or that of 
any mammal, might not divide at a stage in early cleavage into 
entirely separated blastomeres each capable of producing a 
complete body. The presence of the single chorionic envelope, 
however, shows that this is not usually the case. Since the 
chorion in the mammal embryo is developed from the outer 
layer of cells of the blastula and the embryo results from a 
clump of more centrally placed cells, it is obvious that the real 
division of the body in such cases results from the separation 
of this inner cell mass at a comparatively advanced stage of 
blastula formation. Such duplicated inner cell masses have 
been described in the armadillo by Patterson, the sheep by 
Assheton, and the human by Arey.** 

Since 1928 some evidence has accumulated to show that per- 
haps a few monozygotic twins are indeed dichorial. The case 
of identical triplets described by Komai and Fukuoko,* 1931, is 
not altogether conclusive when considered alone. Two bodies 
were produced in a chorion, and the third was in a separate 
chorion attached to the first. Komai interpreted this as a 
fusion of two separate chorions, but it could almost equally be 
called a faulty separation of one. Other evidence for dichorial 
identical twinning is presented by Curtius® and Lassen.’ It is 
still unknown whether these cases really represent a separation 
of early blastomeres, or a constriction of the chorion at a much 
later stage, perhaps while invasion of the uterine wall is taking 
place. 

Duplication of body parts occurs in an extensive series rang- 
ing from duplication of a single digit or the palm of the hand 
to duplication of the entire limb, the head, or practically the 
entire body (the conjoined, or ‘‘Siamese’’ twin). Conjoined 


8 Arey, L. B. Anat. Rec., 23, 1922. 

4Arey, L. B. ‘‘Developmental Anatomy,’’ 3rd Ed., p. 154, 1934. W. B. 
Saunders, Publisher. 

5 Komai, Taku and Goro Fukuoka. Jour. of Hered., 22, 1931. 

6Curtius, F. Zeitschrift fiir Konstitutionslehre, 13, 1928. 

7M. T. Lassen. Archiv fiir Gynakologie, 147, 1931. 
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twins apparently arise later in gastrulation than identical 
twins. The dissimilarity of the individuals has been explained 
in a view advanced by Newman.® One is developed entirely 
from that part of the embryonic disc previously differentiated 
as left, and the other from the corresponding rudiment already 
determined as right. Each rudiment restores the missing por- 
tion in mirror-image symmetry to itself. Thus the two bodies 
differ to about the same degree as is frequently seen in the left 
and right sides of an ordinary person. 

After reviewing various theories as to the basic causative 
factor leading to embryonic axial duplication, the theory of 
developmental arrest, advanced especially by Stockard,’ still 
seems to be, in a general way, the best interpretation. The 
Spemann school has shown that the portion of the embryonic 
dise capable of being organized to produce a head is a consid- 
erably larger field than is actually necessary to produce a head. 
The center is the more responsive portion of this field. If a 
developmental arrest occurs precisely at the time that evoca- 
tory stimulation, capable of organizing a head, is expected, the 
center of the field is retarded and loses its power of develop- 
ment. If the retarding factor then ceases to operate, some 
power of organization still is retained by the more lateral por- 
tions of the head-field, and these separately begin development, 
thus forming a duplicated head. Similar arrest, occurring at 
the critical moment at which gastrulation should begin, might 
similarly result in the appearance of two gastrulation points 
on a single embryonic disc. The degree of mechanical and 
physiological separation of these centers is in direct ratio to 
the degree of separation exhibited by the resulting twins. 


Specimens exhibited included a foetal pig with duplicated snout and jaws, and three 
eyes ; a human foetus of five months with two complete heads, four shoulders, and three 
arms; a human octopus, with two nearly complete bodies joined at the pelvis. These 
specimens, and others shown, are part of the collection of the Division of Embryology 
of the College of the City of New York. 


8 Newman, H.H. Journ. of Hered., 22, 1931. 
® Stockard, C. R. Amer. Jour. Anat., 28, 1921. 
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SECTION OF PSYCHOLOGY 
January 16, 1939 


Proressorn JoHN A. McGrocu, Wesleyan University: Condi- 
tions of Human Forgetting. 

The decrements in learned performance which are corre- 
lated with the passage of time without practice were one of the 
first phenomena of human learning and memory to be studied 
experimentally (Ebbinghaus). There has been until recently 
small interest in the conditions which produce these decre- 
ments, that is, in forgetting. This is the more strange in view 
of the way in which forgetting pervades both formal learning 
and everyday experience. It is present in all formal learning 
and among other things is basic to the form of learning curves. 
In daily life it reaches from the forgotten errand to the largely 
forgotten body of knowledge. 

Within the last few years attempts to account for forgetting 
have been made within the level of the phenomenon to be ex- 
plained. Two major conditions have been discovered experi- 
mentally: interference from interpolated activity (retroactive 
inhibition) and changed stimulating conditions. 

Retroactive inhibition, first described by Miiller and 
Pilzecker at the turn of the century, has been the more studied 
of the two. It refers to the disintegrating influence exerted 
by a subsequent activity upon the retention of something which 
has been learned antecedently. A better definition is the opera- 
tional one provided in the experimental paradigm: 


Control condition: Learn (1) Rest Measure retention of (1) 
Experimental con- 
dition: Learn (2) Learn (3) Measure retention of (2) 


The interval between learning and the measurement of reten- 
tion is the same under the two conditions and other factors are 
kept as constant as possible. The difference lies in the inter- 
polated learning (3) under the experimental condition. If 
retention under this condition is less than it is under the con- 
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trol, this greater decrement is the phenomenon called retroac- 
tive inhibition. 

It has been found in the laboratory with a wide range of 
materials and of learners. It appears with all groups of sub- 
jects who have thus far been studied, with both meaningless 
and meaningful materials, and by all methods of measuring 
retention. Its amount may vary from a percent or two to 90 
percent or higher. The amount in which it appears is a func- 
tion of a number of conditions. 

One of the most general of these conditions is the relation 
(usually called similarity) between the material first learned 
(original material) and the interpolated material. The simi- 
larity between these two may be of several kinds or dimensions. 
(1) Especially when the materials are serial lists, they may 
vary in degree of identity of formal construction, as when the 
two halves of a memory span have varying percentages of com- 
mon terms or two lists of syllables contain terms with common 
letters. (2) The two materials may vary in similarity of 
meaning, as when the original list is composed of adjectives, 
the interpolated list of their synonyms or their antonyms, of 
unrelated adjectives, nonsense syllables or three-place numbers. 
(3) The two may be similar, not in themselves, but in the ways 
in which they are presented or dealt with by the subject. 

Retroaction varies with percentage of identity, decreasing 
in the memory span case as the percentage decreases. Simi- 
larity is difficult to quantify, but it can at least be ranked by 
competent judges. In a considerable number of experiments it 
has been found that as similarity decreases from near identity 
amount of retroactive inhibition decreases, until it approaches 
zero as the similarities between the two materials become slight. 

Other conditions of which it is a function are degree of 
learning of both original and interpolated materials, the in- 
struction to and set of the subject, and the amount of material 
to be learned. 

It is certain that interpolated activity produces a decrement 
under the conditions of the laboratory. Are formally learned 
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materials susceptible to interference from the activities of daily 
life? This has been answered in the affirmative by several dif- 
ferent experiments, the first of which was by Jenkins and 
Dallenbach. They found that lists of nonsense syllables were 
forgotten according to the classical Ebbinghaus curve when 
the subjects went about their ordinary daily activities during 
from one to eight hours following learning. When sleep filled 
the interval, however, the retention curve dropped during the 
first two hours, though less rapidly than when waking activity 
intervened, but did not fall thereafter. 

Two theories have been offered to account for the interfer- 
ence produced by interpolated activity. The perseveration 
theory holds that the neural activities involved in learning per- 
severate (continue) for some time after practice ceases, thus 
giving a kind of gratuitous practice. Interpolated activity 
damps this perseveration. This theory lacks sufficient neuro- 
logical basis and is, moreover, unable to incorporate the be- 
havioral facts. The transfer theory, on the other hand, holds 
that the interference is a matter of confusion between the mate- 
rials or methods of the original and interpolated activities, and 
is a form of negative transfer. The facts of the experiments 
on similarity support this strongly, as does the discovery that 
specific parts of each one of the two activities actually carry 
over and become incorporated into the other. 

A second condition of forgetting, though it has been less 
explored by experiment, is an altered stimulating condition. 
Everything learned is learned in response to stimuli, and 
measured retention is in response to a part of the original 
stimulus situation. If the stimulating conditions at the time 
of attempted recall are sufficiently different from those during 
learning, recall will fail. 

The experiments by Pan, Dulsky and others have begun an 
exploration of the changes in stimulating context which will 
produce forgetting. It seems that not all changes will yield a 
decrement; some certainly will. The operation of this condi- 
tion in daily life is seen in the failure to recall the name of an 
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acquaintance when met in a new environment, or the inability 
to recall a recently known fact when not in the classroom or 
study where it was learned. 

Other conditions, not yet experimentally studied, may oper- 
ate to produce forgetting. Enough is known of the influence 
of these two, however, to: make one wonder that we remember 
anything, rather than why we forget as much as we do. In 
actual life each new experience serves as interpolation after the 
experience that went before, and after each experience inter- 
polations progressively accumulate. We seldom try to recall 
in the same context of stimuli as that in which the material was 
learned. That we retain as much as we do is a function of 
a favorable combination of the conditions which determine 
amount of retroactive inhibition and of forgetting from altered 
stimulation. Research upon these conditions has only recently 
been begun and offers a wealth of experimental problems. 
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ANNOUNCEMENT OF PUBLICATIONS FOR 1939 


The following publications will be issued by the Academy 
during the current year. Members of the Academy who desire 
to receive these papers will kindly request the Executive Secre- 
tary to send them, and they will be mailed, free of charge, as 
they are ready for distribution except as qualified in the 
footnotes :* 

Spectra, PuBLicaTions: 


1. Votume I. Cximarte anp Evotution. By William Diller 
Matthew. Enlarged and revised to include the following 
papers: 

‘*Climate and Evolution,’’ by William Diller Matthew. 

‘‘Some Remarks upon Matthew’s ‘Climate and Evolu- 
tion,’ ’’ by T. Barbour; with Supplementary Note by 
William Diller Matthew. 

‘‘Note on the Wegener Hypothesis, Supplementary to 
‘Climate and Evolution,’ ’’ by William Diller Matthew. 
(Previously unpublished. ) 

‘* Affinities and Origin of the Antillean Mammals,’’ by 
William Diller Matthew. 

‘‘The Dispersal of Land Mammals,’’ by William Diller 
Matthew. 

‘‘The Outline and General Principles of the History of 
Life,’’ Synopsis of lectures in Paleontology I, Uni- 
versity of California Syllabus, Series 213, Figs. 8-12 
(Tables Showing the Past and Present Zoogeographi- 
cal Distribution of Land Mammals), by William Diller 
Matthew. 

‘‘Annotated Bibliography of William Diller Matthew,”’ 
by Charles Lewis Camp and Vertress Lawrence 
Vander Hoof. 


1 Student and Associate Members are entitled to receive one complete mono- 
graph or up to 150 pages. 
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ANNALS: 


. ‘Constitution and By-Laws, including a full membership 
list.’? This will be sent to all members. 

. ‘fElectrophoresis.’’ This article will contain the five 
papers delivered at the conference of the Section of 
Physics and Chemistry, October 28 and 29, 1938. 
(About 50 pages.) 


. ‘*American Cities and States: Variation and Correlation in 


Institutions, Activities, and the Personal Qualities of 
the Residents,’’ by Edward L. Thorndike. (About 
104 pages.) 

. ‘The Morphology and Functional Evolution of the Atlas- 
Axis Complex from Fish to Mammals,’’ by F. Gaynor 
Evans. (About 72 pages.) 


SorentiFic Survey oF Porto Rico anp THE VIRGIN IsLANDS :? 


Volume VIII, Part 3: ‘‘Diatomaceae,’’ by Robert Hagel- 
stein. Published January 19, 1939. 

Volume XVI, Part 2: ‘‘Annulata of Porto Rico and the 
Virgin Islands,’’ by A. L. Treadwell. 

Volume XIV, Part 3: ‘‘Insects of Porto Rico and the Vir- 
gin Islands—Heteroptera,’’ by H. G. Barber. 


2 The Scientific Survey publications are available to Members for $1.50 per 


part and to non-members for $2.00 per part. 


orary, Life and Sustaining Members. 





A certain number of parts, as announced each year, are available free to Hon- 
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NEW MEMBERS 


It will be of interest to the members of the Academy for us 
to publish herewith the list of new members added to the rolls 
of the Academy during the year from February 7, 1938, to 


February 6, 1939. 
HONORARY MEMBERS 


Conklin, Edwin Grant, Ph.D., Se.D., Professor Emeritus of Zoology, Princeton Uni- 
versity, Princeton, N. J. 

Harrison, Ross Granville, Ph.D., M.D., Sterling Professor of Biology, Yale Univer- 
sity, New Haven, Conn. 

Langmuir, Irving, Ph.D., Se.D., Associate Director, Chemical Research Laboratory, 
General Electric Company, Schenectady, N. Y. 


LIFE MEMBER 
Cooke, Charles Montague, Jr., Ph.D., Bishop Museum, Honolulu, Hawaii. 


SUSTAINING MEMBERS 


Akin, Charles V., M.D., U. 8. Public Health Service, U. S. Quarantine Station, 
Staten Island, N. Y. 

Armstrong, John Charles, M.A., Harvard University, Cambridge, Mass. 

Boldt, Hermann Johannes, M.D., White Plains, N. Y. 

Carabba, Victor, M.D., New York, N. Y. 

Gregory, Angela DuBois, R.N., New York, N. Y. 

Levy, Milton, Ph.D., Assistant Professor, Biochemistry, New York University Col- 
lege of Medicine, New York, N. Y. 

MacInnes, Duncan A., Ph.D., Physical Chemistry, Rockefeller Institute, New York, 
N, ¥. 

Martin, Esmond B., Mineralogist, New York, N. Y. 

Pough, Francis H., Chemist, St. Louis, Mo. 

Pyle, Norman J., M.D., Lederle Laboratories, Pearl River, N. Y. 

Rivers, Thomas Milton, M.D., Se.D., Director, Hospital, Rockefeller Institute, New 
York, N. Y. 

Robbins, William J., Ph.D., Se.D., Director, New York Botanical Garden, New York, 
N. Y. 

Rosett, Joshua, M.D., Professor, Neurology, Columbia University, New York, N. Y. 

Russell, Charles, Ph.D., Curator, Education, American Museum of Natural History, 
New York, N. Y. 

St. John, Fordyce B., M.D., Se.D., Assistant Professor, Surgery, Columbia Uni- 
versity, New York, N. Y. 

Schaefer, Hugo H., Phar.D., Ph.D., Dean, Brooklyn College of Pharmacy, Brooklyn, 
N. Y. 
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Taylor, Harden Franklin, Se.D., President, Atlantic Coast Fisheries Co., New York, 
Be 

Weber, Orlando F., Chemist, New York, N. Y. 

White, Amelia A., New York, N. Y. 


ACTIVE MEMBERS 


Abel, Theodora Mead, Ph.D., Director of Research, Trade Extension Classes, Board 
of Education, New York, N. Y. 

Ackermann, Edward A., M.D., New York, N. Y. 

Ackermann, Wolfgang, M.D., Instructor, Anatomy and Surgery, Columbia Univer- 
sity Medical School, New York, N. Y. 

Aldridge, Virginia Downward, B.S., Science Department, Newark Museum, Newark, 
N. J. 

Applebaum, Edmund, D.D.S., Assistant Professor, Dental and Oral Surgery, Colum- 
bia University, New York, N. Y. ; 

Andersen, Olaf, D.Se., Consulting Petrologist, U. 8. Steel Corporation, Kearney, 
N. J. 

Babcock, Harriet S. B., Ph.D., Psychologist, Vocational Adjustment Bureau, New 
York, N. Y. 

Bachman, George W., Ph.D., Director, Columbia School of Tropical Medicine, San 
Juan, Puerto Rico. 

Bailey, Percy Lawrence, Ph.D., Assistant Professor of Biology, College of the City 
of New York, New York, N. Y. 

Barry, Frederick, Ph.D., Associate Professor, History of Science, Columbia Uni- 
versity, New York, N. Y. 

Beach, Frank A., Ph.D., Assistant Curator, Experimental Biology, American 
Museum of Natural History, New York, N. Y. 

Bergmann, Max, Ph.D., Rockefeller Institute, New York, N. Y. 

Biddle, Russell Lee, Ph.D., Assistant Professor, Biology, College of the City of New 
York, N. Y. 

Binkley, James Samuel, M.D., Memorial Hospital, New York, N. Y. 

Booth, Verne H., Tutor, Geology, Brooklyn College, Brooklyn, N. Y. 

Brackmier, Gladys, Geology, Columbia University, New York, N. Y. 

Brand, Albert R., Cornell University, Ithaca, N. Y. 

Brickner, Richard M., M.D., Assistant Professor, Neurology, Columbia University, 
New York, N. Y. 

Brown, Frederick W., A.M., Speech Pathologist, Public School, Floral Park, N. Y. 

Bucky, Philip Barnett, E.M., Associate Professor, School of Mines, Columbia Uni- 
versity, New York, N. Y. 

Bull, Titus, M.D., New York, N. Y. 

Burley, Joseph Cilley, Physicist, Bendix Corporation, Bendix, N. J. 

Cantala, Julius, M.D., New York, N. Y. 

Carpenter, Clarence Ray, Ph.D., Anatomy, Columbia University, New York, N. Y. 

Casperson, William C., Mineralogist, Paterson, N. J. 

Cattell, McKeen, Ph.D., M.D., Associate Professor, Pharmacology, Cornell Uni- 

versity Medical School, New York, N. Y. 
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Chaikelis, Alexander S., Ph.D., Assistant Professor, Biology, College of the City 
of New York, N. Y. 

Clark, John R., Ph.D., Associate Professor, School of Education, Teachers College, 
Columbia University, New York, N. Y. 

Clausen, Lucy W., B.S., Assistant, Entomology, American Museum of Natural His- 
tory, New York, N. Y. 

Crosman, Arthur M., Ph.D., Instructor, Biology, New York University, New York, 
NX. 

Crum, Harry E., Columbia Carbon Co., New York, N. Y. 

Crunden, Allen B. Jr., M.D., Medical Center, Jersey City, N. J. 

Duschak, Ernst Theodor, M.D., New York, N. Y. 

Du Vigneaud, Vincent, Ph.D., Professor, Biochemistry, Cornell University Medical 
School, New York, N. Y. 

Egloff, Gustav, Ph.D., Director Research, Universal Oil Products Co., Chicago, Il. 

Ehrmann, Martin, Gem Expert, New York, N. Y. 

Erlanger, Gustav, M.D., New York, N. Y. 

Etkin, William, Ph.D., Instructor, Biology, College of the City of New York, N. Y. 

Fairchild, Johnson E., New York, N. Y. 

Frank, Karl G., Museum of Science and Industry, New York, N. Y. 

Fruton, Joseph 8., Ph.D., Rockefeller Institute, New York, N. Y. 

Gibson, Count D., C.E., Professor of Geology, Georgia School of Technology, 
Atlanta, Ga. 

Greene, Marius B., M.D., Chief Medical Adviser, World Foundation Pub. Enlight- 
enment on Traffic in Opium, New York, N. Y. 

Gregory, Joseph, Ph.D., Lecturer, Zoology, Columbia University, New York, N. Y. 

Guanella, Frances M., Ph.D., Psychologist, Board of Education, New York, N. Y. 

Hadley, Charles E., Ph.D., Associate Professor, Biology, N. J. State Teachers Col- 
lege, Upper Montclair, N. J. 

Hawkins, Alfred C., Ph.D., Assistant Soil Scientist, Soil Conservation Service, U. 8. 
Department of Agriculture, N. J. 

Hill, John Eric, Ph.D., Assistant Curator, Mammals, American Museum of Natural 
History, New York, N. Y. 

Hughes, Mina M. Edison, West Orange, N. J. 

Jordan, William E., B.S., Librarian, Brooklyn Botanic Garden, Brooklyn, N. Y. 

King, Cecil V., Ph.D., Assistant Professor, Chemistry, New York University, New 
York, Iv. ¥. 

Kovar, Katherine E., Brooklyn, N. Y. 

LaForge, Laurence, Ph.D., Professor, Geology, Teachers School Science, Harvard 
University, Cambridge, Mass. 

LaMer, Victor K., Ph.D., Professor, Chemistry, Columbia University, New York, 
NN, ¥. 

Larkin, Pierce, Geologist, Tulsa, Okla. 

Lavin, George I., Ph.D., Chemist, Rockefeller Institute, New York, N. Y. 

Levine, Michael, Ph.D., Biologist, Research Laboratories, Montefiore Hospital, New 
York, N. Y. 

Lichtman, Frieda, Biology, New York, N. Y. 
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Ludwig, Daniel, Ph.D., Biology, New York University, N. Y. 

Lynch, J. Joseph, A.M., Director, Seismic Observatory, Fordham University, New 
York, N. Y. 

Merrill, Walter Scott, New York, N. Y. 

Messer, Harold M., A.M., Assistant Professor, Long Island University, Brooklyn, 
N, %. 

Meyer, Helen, Psychologist, Yonkers, N. Y. 

Michaelis, Leonor, M.D., Physical Chemistry, Rockefeller Institute, New York, N. Y. 

Miller, Ralph L., Ph.D., Department of Geology, Columbia University, New York, 
i ee 

Miller, Ruth A., Ph.D., Instructor, Anatomy, Columbia University, New York, N. Y. 

Montgomery, Arthur, Mineralogist, New York, N. Y. 

Moore, William, Ph.D., Research Entomologist, American Cyanide Co., New York, 
N.Y. 

Narath, P. A., M.D., New York, N. Y. 

Nichols, Charles K., New York Telephone Co., New York, N. Y. 

Nisson, Henry W., Ph.D., Assistant Professor, Pgychobiology, Yale Medical School, 
New Haven, Conn. 

Perrine, Irving, Ph.D., Petroleum Geologist and Oil Producer, Oklahoma City, Okla. 

Petty, Dabney E., Chief Geologist, Petty Geophysical Engineering Co., San Antonio, 
Texas. 

Presner, Jacques C., M.D., Attending Urologist, Lenox Hill Hospital, New York, 
IN. ae 

Rex, Edgar G., M.S., Supervisor, Plant Pest Control, State Department of Agricul- 
ture, Trenton, N. J. 

Sargeant, Bessie B., Psychologist, New York, N. Y. 

Saunders, John Richard, Assistant Curator, Education, American Museum of Nat- 
ural History, New York, N. Y. 

Schoenheimer, Rudolph, M.D., Assistant Professor, Biochemistry, College of Physi- 
cians and Surgeons, Columbia University, New York, N. Y. 

Shedlovsky, Theodore, Fh.D., Physical Chemistry, Rockefeller Institute, New York, 
aS. 

Sherrard, Grover C., M.D., U. S. Public Health Service, U. 8. Quarantine Station, 
Staten Island, N. Y. 

Simpson, Jennie L., Ph.D., Assistant Professor, Botany, Hunter College, New York, 
N.Y. 

Slichter, Walter I., E.E., Professor Electrical Engineering, Columbia University, 
New York, N. Y. 

Snyder, Eric G., Ph.D., Biochemistry, New York, N. Y. 

Spencer, Douglas, Psychologist, New York, N. Y. 

Stone, Gordon C., Ph.G., Department of Ophthalmology, Columbia University, New 
York, N. Y. 

Stookey, Byron, M.D., Professor, Neuro-Surgery, Columbia University, New York, 
be. 

Suarez, Ramon M., M.D., Associate Professor, Tropical Medicine, School of Tropical 

Medicine, Columbia University, Santurce, Puerto Rico. 
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Suhrie, Ambrose L., LL.D., Ph.D., Professor, Education, School of Education, New 
York University, New York, N. Y. 

Sulzberger, Arthur Hays, B.S., President and Director, New York Times, New York, 
i, X- 
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